As shown in Figure 3C , in the fully modified state this ure 3B).
These data indicate that the H19 region contains sefragment, as well as its derivates, S1 and S2 were unable to undergo undermethylation in ES cells. As a control, quences that can induce undermethylation at the time of implantation. It was thus interesting to ask why only we tested the effect of full methylation on the Aprt CpG island element (IE), and this was found capable of directthe maternal allele remains unmethylated in vivo. It should be noted that the paternal ICR is initially methyling undermethylation. Unlike fragment E, Sss1-methylated fragment F did undergo some undermethylation ated during spermatogenesis and then faithfully carries its methylation mark throughout preimplantation develafter transfection but only at HpaII and HhaI sites within the fragment itself. This may be due to the involvement opment. Since the binding of CTCF is known to be inhibited by the presence of methyl groups at its recognition of cis-acting sequences other than CTCF [17] . In order to test whether the cis-acting sequences that sequence [10], we tested whether it might be for this reason that CTCF cannot induce undermethylation of we have identified in the H19 ICR also operate in vivo to protect against de novo methylation, we generated a the paternal allele at the time of implantation.
In all of the transfection experiments described above, series of transgenic mouse founders containing different fragments of the H19 ICR. In this system, vector DNA vectors were modified exclusively at HpaII and HhaI sequences, enabling us to measure methylation states is injected directly into fertilized oocytes, thus bypassing the germline. We have previously demonstrated that a at fixed test sites. Under these conditions, the CpG residues within the CTCF motifs remain unmethylated. In large 12 kb H19 construct remains unmethylated in cells from transgenic founders (our unpublished data), indiorder to explore the effect of methyl groups on the CTCF sequence itself, we in vitro methylated all of the CpG cating that this locus is indeed protected from de novo 
